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[if i ] 

? 'j - > iz u x . m myt ft m ft h ^in y i >i a a . si +a s -? a * £ is it * % * l t 
«^c<^ x ^ -y 7' >f > 9 -^w.itw$c%i-& i £-tw.WL<F>m fry i >i \h ft \z mvtiz m.u 

mmm-z^-t z y < >i u^m^rz x ? 

[If ^JI 2 ] 

. & #> I«j «b Aft LfcftfcIEffi;frl«Jk:aj#t3 -t± & >t ffi It 7? ft ^ 81 ^ 

? ') -> icfc^T . HuieTfetiitt^lS]^^^ -r ^ Ali. HJ9 2 7? ft icJftTt^Tj-^fESl-t £ IS 

iff $ # ft £ * -t 5 7fc# & £ & « & J! ft* 7 ^ ^Affifl^laJKlSHKlCMV. 7 >f >l A m 

2 7a ftlc L v« ft L T Sl#5i**-*<5 3 i: fcJff » t i" -5 t£ ttJ ft 7? ft£BSf£6g£*-t 

§7 a >i a t& m tz x 9 <) — y „ 
[If^Jl3] 

Alt)tffit« )g«JsSfc><b Aft L J$1Mlc3m£ ttS&ft"? 

. f^^^^^^AttLf-Tt^IEffi^l^lctiitt^-tt^^ctlitt^^^i^^ ^ a i: ^<b&S x 
? 'J -> tcfc^T . ituie^tiiti-^^^i^7 a >i Ali. If 1 ief£<7>#§3t i: If *JI 2 IBS 

<t> it it t *>» -y i ii umzijfate &xf7 4 >i u m f*3 ^ isi <?> -f n — ft * a m ft ic s& l 
fcii3t^1ri-^3 t*!ff » t -t^Ttmw^^^i^fii^lr-t s 7 a >i A^ffli^x 9 >; - 

[If *JM4 ] 

ntkij-f & y -i i A^fflufcx i 7 «; — > . 
[If 5 ] 

f4#>7aft^<b Aft 1 fcftfcIEffi7?|Sjk:#;Scajtt£ -tt-S^ffiW^ft^Mft-? a >v ufrh 
tab x 9 >; ->T«*>o StilB>tmW^[S]^m^m7 >f ^ ah. »JtfflSWTS**JS|ff 

mV\\zttU\ y 4 a m $ l"I lc W L W ft L T L . f ^flllftlS^lSF vf >w V 

tz x ? — > . 

[If 6 ] 

il-^^fSj^'b Aft Lfe^£*iEffi7^|Blk:fl£fcaitt$ -tt -5 >t tii W 7^ [S] ^ ^ K 7 >f ^ A <b 
x 9 ->T-*>oT. H0IB^aiW7^|S]^»J£iC7 ^ ^ Ati. Jg J¥ 3 ?j l«nc * Tfc ftg 7j£ 
^3a-t^^Jf^7>^^*-t^7tii&g&^'5ri-^^<^Ji^7 -f ;u a® 77 rs] tc ia ^ tc M ^\ 
7 a 'I A $ -ft ft W L ft L T L . ^ IS S 5 h vrf^v h M tc t> ft f § fltia 
^*-t^,zt^iffjSi:-t§7 , cttiti'77fS]^«ti^^*-t§7 ^utfflutx^ - 

[If ^JM 7 ] 

f4^77f«I^'b Aft Lfcft*IEffi;frfak:#;fRfttt3 -tt -5 >t tii W 7^ ^ ^ ^ ^ K ^ >r ^ ufrh 
i£h 7,9 ') ->T*>oT. ituIST'cttlH'Ta I«i«m7 Ati. If J|<JI 5 IB«<^iiat tlf 
J|<JM 6 I£t£<77it3H t * 5 ~7 -f;UAj?$7^|Sl4J«kV7 ^^Affl^Tb'lal^V^-ftl^ — ft^fzltm 
ftlzUtt L fc«3t. * /zliftt^Jl 5 IBK^iiil t If^Jl 6 IB®<^ii3t t fr%j>£ L fc«3t* 
tt5 - i: ^iff ^ t -tS^aJttT^ ^filitttS 7 A >l Uttm^tz^ 9 ') - >o 
[If 8 ] 

If j|<jm i - 7 <77i^-f ti^tciem^TttiJti'Ta isi^ei**^**^* y i >i u-km^tz^ 9 M 

- > t . > -\^0 AtfTt^ f&Tti" -5. 7° n is 3i 9 9 t L x i^nyi ^ 9 <7> r? 

n y i ^ 7 n n fe j; vffia**niB x ^ \m n S^^l fc ^ ^ > r $ tlT S 7° a 



immn 9 ] 

60 7° n is x ? >- 3 > X7'L -f >- X -r- A t^^I^o 



7 x 3 > 7, 7° U x 7, ^ 

[ 0 0 0 1 ] 

*^BHli. TfettttTjft^^^fti^lT-t £ 7 ;U U^m^Tz X 7 _ > £ y 7' n x x 7 

x 3 > -f X 7' U >f x X -f- U^t^^i iCitS, 

[ 0 0 0 2 ] 

'J 7 7' n y I 7 x 3 > 'T 5 1" X 7' L- -f x 7 X -f- A ^ W M it~t £ tz IZ It , m X. It 0 1 

0 tc tjk-t «k "7 lz, 7* a x x 7 ? 2 0 * t, 7 -J - > yt Mi 1 0 A _h tc ffi B i" § cr> T* tt ft < . x 

7 'j - > • 7t $Eb i o a frb -f n tz it a tc m a l . x 7 m - > 1 0 tc & &> -n ft <b 7° a x x 7 

^Tt^Alf^tS^S^S. X 7 'J — > 1 0lC||fti!)^AWL/:^Oyi 7 9 it<r> ± 
7> It s — « Aft tC . £ ^ 7 - > lEffi 7j |S] T* li ft < . 7° a x* x 7 ? t£ 7) (g. Ji 

2S5fi:frlSJfc:$i < SKfCi- 5 h . ttuK*^Hfc^3tJ£i- £ tziblz it . t^dbU [Sj <b x ? >) - > 
[ 0 0 0 3 ] 

C. 7) jc 7 ft 7' n x x 7 9 ytnfifa&m-Zft 7 fzdt)\z. fji«01 ltc^i"J:7tc 

x f4#>?J [Sj fc> «b Aft t T < S 7' a x x 7 ? t£ 2 0 A % 7' >; X a 3 0 tc jffl L . ^'iXASffl 

tc It £ JS#f 4 0 is J: Jxtt 5 0 CD\->-fnfr — Jj t/cttM^^flJffli" -5 3 t \Z J: 9 ft ft 

[#*f fF^CSK 1] Shikama, S. et. a 1 . , S I D ' 0 2 D i g e s t , 

p. 1250-1253 

[ 0 0 0 4 ] 

x 7 ? 7te<7>a#7te L m ft tc =f - x h jt,»^ c S i: 0 S . 4? «k ^^ffi tc o X 

H^1ri-*o $ <b tcTjnlfjt g^pgiT' 7' v X A<?)ft < ft ») . z ^fzdb -f ') X u<nft 7) 
g^7>T-7°a xx 7 9 7fc«f( L IflW^raf t^^^^iTtS - t ^ <b 7° n x x 7 y^fljffl 
^I* i: v^o ffl U x «k 0^4 «> A W T- It ± tc 7° X u co ft co W>9r tc 7° n x x 7 ? yfe 

HfcKl: ^"bmW^l^^m^***AWft^tc^^i-*^^^S©tcm^^t«I^^ftS 
tc US -t * t v^o P«a m * M -? = 

[ 0 0 0 5 ] 

ffitf^^^^^j^ ( t /itJTtttitf^rS]^^^^) t ti. Tttiitt^tsj^m 7 ^ ^ 

u tc *t l t cfc * ft s * tzitft m&fjUfr h Am t tz^t t . ihzftmztz it ft mmmz mm-t 

Z It <r> fa fg<7) If?***) . Aft is «k V tB ft ft * It ft mffiift It -fflt & tc V u x x 7 ^ >fe 
Attft^t x 7 -j ->^m#'l4tc «k oT&^2 ti*. iJfc. tiitt^f»I^mft^i: ti. (ftJi 

IS] t 7ttUtt7^[S]^^*T^ ^7>^tt7^[S]7)^7>^j(tfI-?c^<5o 

[ 0 0 0 6 ] 

* it\ *^&BHti. iS^lft^ffitc^H-t ct) =f- x h *?uy h => x h Jt^ffiT^ 

c^H±*zhft<. ^omtt^fS]^^^j^^M < . tiM^fo^mftmizm^^iiz ftv^ 

7 x 3 > t» >f X -7' L >f<^>ffi^*B*&Lfc. 

[Ha*«^t5feA^fl!:] 
[ 0 0 0 7 ] 

Alt TfccT) -fga^J tS] * . ffl 1*1 [S] tc m Vt tc ^IB $ -tf ft L fc*43feB& 1*1 T- ^ ^ -tf * 3 i: 

Tx 



1 ) B?clz =k £ L®f$^> =f — * h fc*^ c & v*. 

2 ) ^Jxtt^&v^ 

3) >tfttt^ft3£«^**?iu. 

5) AMit<7>m?6i)*ttn $ . 

[ 0 0 0 8 ] 

-* * t> % . * H m it \>X T <7> t is *) T* £> -5 . 

m-y i >i u t . ndbnfafrh Am Lrz^jEmftfaizmmz *t zytmmftfa^&y i ^ u 

ic^^lcMDf. 7 >f a. aJ?£ t^iSjkW tvf Eft LT^tt-f zmm^ii-? % z t & 1 15 

1(7 ^ut, f4a6^l^^^> Att LfcTt^iEffl^^lc^tt ^ i± -6 >t tt^77 7 >f ^ a 
i: ^ «b 4 -6 * 7 M icfc^T . fOKTttiitt^ ft^fil 7 >r a li . IS I? $ 77 ft lc m >fe 16 

(f£BHJM3 ) At*^^fCftJS«^^^AttLfc^*ai#t^^fCftS«i*lcJSfC$"ii:SS£ 
1(7 ^uk, £1- <*> 77 ft <b Alt Lfc^t ^lEffi 7^ folic ffi ft 3 ■e£5fcaj*r?J|Sj£&-7>rn,A 

¥tmm 2 mvz^mm. t^y < >i u m 2 77 isj*? j= ^7 ^ ah 1*177 isj^v^-r n^-^- is 

157? Ic fife Lfc#3I - i:^Jff^(i:-t^7ttiitt77[»]^m^rl6^*-t-5 7 >r >i 
u 7, 7 >; — > „ 

ftmn t v *y r-tz z t-snm. t-?zmnm 1 - 3 ^v^n^iciest^ai 

(%BHJI 5 ) 14^6 77^^ Att LfcTt^IES^^lc^Kttitt £ £ 7£ ttft77 fr'M^m 
TH&£JS*f*** X-f- 7 7 -i > ^-v 7 7.^7 , ciifeS&^^i-^i(<7)Jl i >i 

um \H^fc\\zm%k\zttu\ v a ji Jjfaizpt lw ft lt^s l . -e^nsflsg^js^is 

-f ^ U % m ^ fz 7. 7 'j — > „ 

(f&BflJH 6 ) ®ctb-Knfrh Am Lrzyt*iEmjjfaizmw:&m2 ^^ytmm^^^mmm. 

■7 + ji Ufrh X 9 'J ->T-$>oT. Btiie^tiJtt77 ^fili7 -f Jfj?^77^] 
IC M V . 7 >f ;U A j? 2 77 |b] IC W L ST ft L T L . f ^II^ 1 ^ E 7 7'n n i tC 

7 'J — > „ 

■7 >r ;u utrh x ^ ->t-*>ot. HuieTtm^Ta »a£ic7 ^uii, %B^Ji5ie 
-77 * fz \fm ft \zmtE l is ^ttf&B^ji 5 ie®<^MiH t ¥tmm 6 ie®<?7iim t 

( ?£BfljH 8 ) fEB^JM 1 - 7 <^v^i i ti*Mcie®^7i:tiitf7^^^^ttl^^*'-t ^> 7 
ffll^X 7 -> fc . g7 7 M ->-s<7) Alt7t$%7tt4 7ny i 7 ? t^HL. i7o 

yiM^^PyiMPinfej; tf geg **fiOae x 7 'J — > <7) Aft ft i: ^ 7 ^ > r 3 



( % BH Jl 9 ) ^iCiE^Oyi^ 7 6* <b <7) * Jxtf L T BUlfi X 7 'i->^AW^ 
£ % Bfl Jl 8 iet£<7> 7' a x i 7 2/ 3 > f -f X 7' u >f >- ^fA^ls. 

[ 0 0 0 9 ] 

* £E bh ic «k ft if . 

1 ) ]*7tlC =k £ L®fi^> =f — * h c 4- 

2 ) ^Jxtt^'>£v^ 

3) ^*tt^fS]^m^J***^v^ 

5) Att^£^fa^**«Jf 3 ft* . 

x 7'Oy i 7 ? <7> ffl □ ^ 7. 7 _ > <^ p [C ^ § 3 £ l Z J; ^afeli^Pyi 7 ^ 

3 > t» 7. 7 - u >f ^ & c i: nr m t £ Z> . 

[lEflljfcHJfe-*-* II *>Jf£ JIB] 

[0010] 

tC -t * fC x 00 £ If 0 1 2 tC ^ i" Jc 7 fC . (7'OyiM) 2 0 7. 7 -J 

-> i o ^rmizmm. l . it£ c 5 7 -m 1 . m 3 * 5 7 -m 2 ) tc £ o 

Taft^x.. 7. 7 ') -> l 0 <7>T$J^<b * 7 V ->v£*Sucjfl- L r4a6 75[^ ^ <b THoft^ffl 
Tl^. £ o T . 3<J0*^Tlf7t<7>^^;l,^-<^ct5;i:x77f«I)b*X7 - > _h ffl tC ft v> J£ ft 

:ff <r * #> . t£ * . [3 1 it ^ L «k 7 iz ~f X a 3 0 ( t/ xu y - h ) * ffl t 
x t£ 3ft Jg<?> ff ft * x 7 >; - > <?> jjift^- fS] tc isi it -5 ^ © T*i * . 
[001 1 ] 

L^L, ^'iXAy-Ftffli^^ MM ') t -7 u coMa. M VfM t ixtt # ffl f * 
3 i: tc Jc *iff'l4<^lf^o £ MPfriz J: 0 7' 'J XAJf^^lc Jc 3 M it B ft £ 6*^* 

o 

CftlC^tL. *^BHT-li. t£*<7)7° 'J XAy- h tC ft X. T » 0 1 IC^i" «k 7 tC. 7ti>^ 

Btl -f ^ >5r -t M WL <r> m 1 * s ? -f ^Afflrt^l^fcifil^lcMV. 7 ^ ;u a j? $ 7a [S] ic W L 
ft LTHfci-*1flH^*-t-5>ttiitt7afS]^m7 >f ^ a 2 %fflv^*. 3ttAtt^ffi;m 

|7 -f i A 3 t T^ttittTa ^lA2t?7VJ->l 0 ft -5 o 

[0012] 

m 2 a. tSft L f-Tfeipftg&T V -i b*^T v -f -i y TV 7 Jt^-<^7ttBtt7j 
^| 7 ^ ;u a <J0 15!) % ^-t «^ m *> * o Ttil ftK 1 * & JS iff* n i <n m ( ^ t ) l A ti 
Jf^n2 <7:> 1(^^^H) 1 b ( n i > n 2 ) ** 7 ^ ^ ^ B W 7j |Sj \z K vMc ft Jf L T 
v^*o 2 X 1±^SP Otilfem 1 Mftv>-7 a ji T*3bZ, m 1 A • Ib^*^^ 7 

-f ^ Affl^tilcW L T AltlT 6 b e n d- 1 n - *ttfflT* 0 b e n d _ 0 u t <r> % fg 1* It ffl X \^ 
o frfrZ XT v ~f A > -y 7 xM^7ti>^^T« tt . n t 1 A tc Att t fc^tJji 8 ItWT 
^IxttLoonr 1 A ^^7 , ciifeg& 1 tf>fflfc» 0 icioTfe}! LT. >fe ^ <7) l«I * 6 

b e n d-o u t lc * ^ * ^ 5 n * ^ m ^ ^ ^ C #J ^ tf ^ -f ^ A ffl <7> H 77 fp] ) t LT &m~t & £ 
7 tc^l+i-* z t *»t*§ §0 
[0013] 

4 4?. *f&B^icfcv^T. 7t^^^ieMi--5ft ^tcov^Tli. 0 3 \z ijk -? J: 7 lc . S^Tj 



(-) tts. 

^^fE3a-t^isiff *5>^^ir t« m 1 c 4 ;u um\*mfa\zmm Lx^mm-r u 4 ^ 

S:LTv^. 2 xliBiSB 1 \?19V<r>7 a >i u&fr) X3bZ>« M 1 c <^tt^ti. 7 

u m <?> tc n t X At* $J X a b e n a- j n . ft ft PJ T* a b e n d _ 0 u t <r> n m ti it ffi \ > X 

tc a m l tz ?tm 8 &m mn m * m *b t -t % mm * is < * 7 tc n jf l o o « 1 c ^ % ^ & 

g& 1 coffin *) tcvft o T felS LT> *fc#tJg<*>*'C>;frl«J* 0 bend-out tc 9**££*i-5Ffr£I<50 
[0014] 

i *c^>ttiitt^fS]^}^7 >i u\z it. xf^'of'vui, mmziifaiz 

T «t «k < s * tz. MM<?>7tiP^!&3t?*7 -f Affl ftTjft N ^-f^^jj^^ioj^v^-fti^ — ?J 
* fz It tc vEfc L T «t * o ft . 13 5 tc it x -T- -v 7M > f «y ? x W.<r> 3te*?fegJ t u 4 

) 7 ^ ji u m £ 7j ft tc Sfc-t s fll . is & u ( b ) 7 -f ^ a H 1*1 7? ft tc Sfc-t & $J * ^ L 

o 

[0015] 

4 . ^f&BH^HI^^^IIlfcJ; uMMXlt^kX y a >i u * JS % ff^fiK L <t v> ^ g|5 2 x * 
2 x ^^v^jg. * fcliM"M^ltK:^fc-t*«3iT*>o T % fe] « tc ^ ft tt ^ ^^iff'tt * 

ioit§^3 2 x^'^^ff^^st^ c irTiBj+ic^i 3 t t)*-a$m-z$>Zo ntzmx\tnw> 

colf&tjfaco — ffilz is \> xm<?> ft tE L 5S:v*4B T* o T «t TO ti tc 7 c i: 

[0016] 

c <7) jc 7 tc « ^ $ n 7. ^ 'j - > -e a . > ^* > ^ c?> >t % vt ffi l 7t4i mm \H X 
fx m 3h & vMi js St $ h± 4 * s ^> . >t ^ s <^ * ~n isj * a b e n d _ 0 u t tc jc »? m& $ n * m s<?> 

|S] ( ti x ? - > ^ ) ^ IS] it c t h*x § § . 3 ti tc jc ti ti . s^^'/xa 
x - h <D J: 7 * . IS If M i: jxt : rM^#ffli-'g. z t tc «k « Jff ttcoti'b o § MPftlzk^m 
ft s 7" X Aff^ tc «k -s Mat <?> Bi ^ li & < & 9 * 

1 ) 3#7fctc J; %>m\%<» =f- x h c ft v^. 

2 ) ^^ixtt^->ftv^ 

3) ^fttt^fS]^m^i*ib*^v^ 

4) fttt^rS]^««)^tcFi^^1r 5 ftv^. 

5) Att7t<50^7fe*»«Jf $ ti^. . 
[0017] 

|«tV.7f>nTU^UL 7'Dy x ^?t<^- **R^# <?> W U ~f Z> tj |S] tC ffi K $ 

7° a i ^ 9 ytmmnmfr&T-t z z t h-h . z n<b<7>n&ffit&it^ v *y ? lx 
i^:a^iL<, ^>ft < t ^yttnm^^mmy a 'i u<7>&mftm&m e out <^ 5 0 % 

[0018] 

7tfttf^rS]^«7 ^^Jrffl^fct-Cfflv^Il7 ^iAirLTti, iff tcFI^L 
ft ^\ *I&BH# ^^ctciff m 2004-267 17 0 fc LTtl^ Lfc7"nyi7y a 
>f ^7"L 4^X7 "J — > tc ffl ffiK i a >i i\h*itf L i\ 



h -y 7*^ v V mzftm £ tKtCi 1> «§ h 7'^ >y h Mco ^Kt^K^ 
tt£ ^ £t!:£7fctttt^|tu^l«F&7 a >l u t -?z> Z t 
[0019] 

z<r>?t\tiM^fa^tm%kWL7 i 'iuit, mmnm 2004-267170 ^izmmLrzit 
17 a ji u 1*1 <7>ytm®.$&* m ft 2 a tz mm<v % co \z w m -t & . 

1 ^TtttttTjft^fMfc 7 ^ u\z it. xf-y^of'vni, fciv, Jii?^77 
[ 0 0 2 0 ] 

1 ^^Ttmtt^lBl^m^m^ 4. Att. ±ieMS!^^i?fe8&**Hl!^ L filial* 
t4 t^)T**>oTt iv^ c co ft| 3i x IB l*J <?> H iff * 7> fli fc* x t=- -y 7° -f > t» -v 7 7. ^ co 

IB ffl§^Si:iI$ fc*#lcl&r« -y 7 ^ >y H ^ co h o § ^ *ff * ^ * ft JB <b * & ffijH 

[ 0 0 2 1 ] 

A ) <7)fKfc> y )lZft]\^Z > ZhlZ£ *) . 8Ue:<7) JSf[ 7 >f ;U A * ffl -6 *g X 7 

*£Mfl<7>X 7 ->[Cfc^Tx yfe ft Itf 77 rS] £ J£ 7 i ;l, A £ a t£ ft tt 7? ft ^ « JK ft 7 >r 

^ A l*j<7>7fc#}feg&£ 4-t§i^)H $ li. C ti*^ i: ft? ft ScoS^ilHi ^feff -t § 

3 i: ^TS ^v^cJ/), — A3: fa & 7° a x x 7 x 3 > ^ -f ^ 7' u JSff PD ilj ife <J0 ^: § ^ 
h^x.X. 5 0 0 ^miH'J^v^kii'ffliLvi. 
[ 0 0 2 2 ] 

t T TO +1 ic Sft 7 S *^ T *> * . 

Jg-n-x t^^^> x > ' <7>HI □ ( = W PSC ; Numerical Aperture ; l&^NA) <77 v -y ^ > 
/^IfT**^ o t^^^ > x > <y> N A It . i i 'i 7 7' n y I 7 y 3 > T= -f XT'L >f CO if 

^-ic o v^T 13 llc^ $ ti^, «k 7 \z, t^^^> x > 2 0 <77 v > X<7>(ftg, m^EIPi. ISfiM 
ISfifl^lC Jc oT'SI^ 7. 7 M ->^^3t?^<7) A7l7 , c^<7>ft )^$BH^ 20 2 O 2X 

9 2 ) tt^t^ NA = sm0 2 T '^«^ ;ri§ ' 
[ 0 0 2 3 ] 

& . |^7'nyi?y3>7 ! a7'L >f x 7. -f- U /t^l^T' l± x #0 X tJ 0 1 2 \Z ^ $ 

fi & J: 7 ic. x > • x > i: x 7 «; - > i: cr> ^ j c IxttM^ U > X#co >fe^^^ )b*grZg fi 
ZMafr^^b*. ^COMalZ l±^^^£^^5*x 13 1 #> -5 VMi 13 6 CO J: 7 1 U > 

x^A^fflv^ tz?t^® \zmmtzMm\z^tm Ltzm \z &\*-zn ti \z mm gnz* 

m 6 ic^i- J: 7 ic x lid, m^SEil f co v y Xco^<D^m a co-fegtc gv^fd $ S 
]_ co Sfo #i ( 7 a if x 7 x 3 > f -f 7, 7 u -j lctn^Tlifj£tli«B B H , D M D ^ co [ij ff >i 
^'D 2 1 ^ «b ft Tz it > X % ii o T u > X hu 7^ <t> x l/a+l/b=l/f*Sffc-tK 
Itt b co-fegk: M# $ ti t -t Z> £ x ^cofico^2S 2 ^ S 2 /S!=b/a, titL, 
to*o x u > X^^$i)b^ ficoT^x ±JS ^ X-coWM^ % fi?ti 1 ix 1 2 ^ ^>X_L5^i; 
ffT^x u > XTSW t M±.m-&ffi&g.mti**in.?ti u > X^^fi t (9 0 ^ ^l 

t-f&b. N AtWfE-tSftJSIEH 2 0 2 ^^»° 
[ 0 0 2 4 ] 

202 = ^1-00 •••• (0-1) 



tan 0 i = ( 1 2 + d/2 ) /b •• •■ (0-2) 

tan 0 o = (1 J - d/2 ) /b •• •• (0-3) 

:^)ftS!B2 0 2 ^^^^ »[&Lfc7fc**ft8& («T, ft *) t 7 ) T* 

feg&^<b ft fc^tttili m<7>&T\z^ti:t)*Zo =k o T . * ? ->&;fra*<b<7> A*J 

7fc*S<7>ft SIBH 2 ^ 2 h - * ^ ^ i?fe8&^> N A icjrtfE-t -5 ft SiEB i: ^> v v * > rii . 7° 

[ 0 0 2 5 ] 

( x -T- -y 7M>t'V ? xic^ffi fc* 0 i?'&g§<^ N A ) 

jffln^l (^t) 1 A L n j =k 9 t'h £ i^tg#f2£ n 2 <^JS ( ^ F ) 1 B 
gvMcfiJl L fc«3tT*>* o H7 1 a i;oot, Jl^^y ft*4"ll^0. fl^IIflES 
B^ft>|s^^^ro^i"^o tT'^Ttt. Aiii*J*>NA%IIfl?L^-*<-*Sfc#>k:* 
2fe8&<50ft*§*fti£g& (C^) ^)AQ £: £iJPtcSR/JvJ%£ A z <o it *& Jf ia SB (L3B) * ft/m U 

[ 0 0 2 6 ] 

^t*ft5x 6 U C d^<7) n 7 1 A tftftT'§ li^i^t- K T' i> § , 3 <?"> — o <^ ^ - K tt . 

1 A <?)7 7 7 F 1 g i: ^rtMfJttWffl ( F«3limW) T« 0 C + 9 r ^Jxtt L T fetS L T 
»<t-FT!*5. ^feJMl 5ttCg^APi:ft □ ^^IHitWtC fci^Ti&^ft 0 C T^jxtt L 
. yt*l6 liCgP^AP i: u<7>\HmtfL%\zisxi-Z 9 c + 6 r T^]xWLT£ffit§. 
[ 0 0 2 7 ] 

KM 5 *»^Km^<50 AP i: ffi PT**> «k 7 *?B&^ft T^Jxtt L £ M « ^ ttJ It "t § 

ftlix Sf ^ i n i x 0 out] T$>^o faW.fr'J'- L-f tifeit^-. ft An «* 7 irco-gg-?^Jx 
ft <b £ db . - 9 j n i x - a ou 1 1 «t * * . £oT. ^fcJft 5 <D =E - H <?> N A \t . ± 9 \ 
nl x + 0 out iT'fti^. fB]ti<7)Mlm^7t^ 6 <7>t- H ICOV^Ttf 7 t . it - K <7> N A ti 

x + ^j n 2^ + # 0 ut2~^ ^ ^ ^ ° 
[ 0 0 2 8 ] 

3 3 T yfe jfg 5 tc # § L T * § = 13 l± + 0 j n j T Alt L T < S * }ffi T £ ** . - 
0 iD lT^lS^An'sAWLT < St^^xTAS ( A z tiMFJi'JO . ?mtf^AP^ 
Alt Lfzzcoytlt C t l*l£fe»T-§ £ h*. Altfil^^ltfW^'brt^S^'N^i 

m\z ItmWft 0 c iO^^ T^Mtt^^ Am L . Ttti t tt^^ixttit-f ^ ^ -y K -\ta 
ff LTLi7„ ioT, 5 tcfcv^TtB An co ^mm^i±LU<v N Alt. ± 9 inl . + 0 O 

A*^«>*ft + 0 in2 x + 9 out2 t -SC-T ^> o ioT, C^ft^ffiit^il&g&^^^lcfe 
JlTfiNAtts >t m 6 <?> ft + 9 j n 2 . + 0 out 2^^*^ i:V ^^° =koT. x ^ «; - y 

[ 0 0 2 9 ] 

tfacx 07iO, c<y>ft+0 in2 x + 0 out2 <^i|tti^ff 7 o 04 <?)A0 A B icjtj LE^ 

r o /sin0 c = (r o +y 1 )/sin{7r-(0 c + 0 r )} •■ •• (1-1) 
0 c ttBa^ftTilb§<^Tx ^ ^ >y K <jo IS iff * n ! x n2*ffl^T, 

0 c = s i n- 1 (n 2 /n ! ) •• ■■ (1-2) 

(1-1) , (1-2) it «fc •) x 

0 c + 9 r =sin- 1 ((n 2 /n 1 ) X ( 1 + y { / r 0 ) } (1-3) 
[ 0 0 3 0 ] 



n air Xsin# in2 =n 1 Xsin{7r/2-(0 c + 6 r ) J ■• •■ (1-4) 
(1-3) - (1-4)5* J: *) . ^ in2 C=a out2 > ttiXz* "oft -5. 

Oj n 2=^out2 =sin ~ 1 ( (n )/n jjfJXcostsin" 1 ((n 2/n 1 )X (1 + y j/r 5))} ) 
-• •• (1-5) 

«k o x . 0 4ic^txT-v7M>T7 ? * ^^sk ft <*«it ^ % Attest * 

^^Ic^mT'S STfc^ttHctt-** Atil^ft 0 N Astep^ (1-5)j*J:*K iX^T-^i^ 
[ 0 0 3 1 ] 

-0 in2(=-^out2)^^NAstep^+^in2(=+^out2) " " U-«) 

#OC . 0 7<?)tf i i; 1 , IS If * n g ^ 7 ^ >i u<n 43 lc0/^ $ iitzM N ?f<<)6 S „ 

fttffjm ^ -f ;u AffitcSftT*£>£ fc#>* (l-5)5**>± a out2 fc*tt7^<7>N A*i*#>*. AT] 

flltt* HI 2 , 0 4, H 5 ?*>8SgB 2 x* - fSJf * n g ^ 7° -J X A ( P W>) £ tl 

SCilcft^. c J: 7 ^^flg^ 13 8 is =k 9 iz^k-f. HI 8 T- it C g£<?> Si A □ <r> 1*1 Mif 

^T^jxtt LTU£ftJj« 6 fc. HI 9 T'li^Jxtt LTV*«rv*}fcJ|fc 7 fc^ L fz. % fz . 

^•f^&ilz. HI 8 ^ C gp<7> £tS A □ IzM 3 A z ^ L g^ft^jn L fc. IflttAz-OUi 

[ 0 0 3 2 ] 

t-f. 08^a in4 ti. ^t*ft 6 o ot^mjs t p g& t ^m^miz 7. * ;ny^jiffl l . 

n a j r X s i n (— 0 i n 4) = n g Xsin(^ bend — # i n 3 ^ "" ^"'^ 

e in3 tt. HI 7 iz fcuT n ai r lc-ft£T n g i: L ^Jt^^o 0 in2 lcffl^i-£ <J0T*. (1-5) 

9 in3 =sin- 1 ( (n i/n g ) X cos {s in -1 ((n 2 /n 1 )X ( 1 + y j/r ) • - •• (1-8) 
(1-7) , (1-8) 9 . 

— ^j n 4=sin _1 C (n g /n a j r )Xsin{— sin _1 ((n | /n g ) X cos (s in"' ( (n 2 /n 1 ) X ( 
1 + y i/r 0 ))))+ 0 bend } ) ~ •• •• (1-9) 

iXtc. HI 9 <r> 9 ]n ^$idb% „ 3 tl li , (1-7) . (1-9) ^<t> 0 b e n d <?> itu £f tl 
tt'Jcv^T. (1-7)5^. (l-3)jtlcj^L, iX^^jtib^it^, 
[ 0 0 3 3 ] 

n air Xsinj- 9 in5 ) = n g Xs in (0 be n d - 0 i n 3> " " C 1 — 1 0 > _ 

0j n 5=sin '((n g /n nr )Xsin{sin M(n]_/n g )Xcos(sin '((n 2 /n j)X(l + 
y i/r 0 )))) + 0 bend } ) •• •• (1-11) 

ioT, -y 7W > ' -r* v V ^^£4?ftg|ft*ft#85i^ ^ 7 -f ^ A <?> Attffl 

<^NA%^ab£ft0N Astep j n fcaittffl*>NA*^efcSft0N Aste p OUt l±* 7X<7> — it? 
'/• /l o ii 6 
[ 0 0 3 4 ] 

0 in4^ 0 N A s t e p i n = # i n 5 " " ( 1_12 ) 
_ ^out2=^NAstepout=^out2 "" U-13) 

- 77 . HI 8 . HI 9 J: 9. - a in j>-9 0° . 0,„ 5 <9 0' T- *> * *b . (1-9), (1-11) 
it=k 9 . AWl^)iffi§ftS0 bend ( 9 b end-in ^ * TXit ?ft 3 tl £ . 

1 # ben d-inl ^-sin _1 C (n x / n g ) X c 0 s { s i n~ 1 ( ( n 2 / n 1 )X(2XR in +y 1 )/(2 
XR iD -y j))}) + s in" 1 (n ai r /n g ) ••••(1-14) 

II?, R in tt AWHttfi<^ Tff 3 4>'frg&^ffl*¥S ( = r 0+ y i/2 ) Tf*S. 
[ 0 0 3 5 ] 

ItimMlz o t -^lc a 0 0 T4v^IgIIS§ftS* t #ftt*^'bx AWl t lB]ti<^M^ 

tc «k »> . &mw<7>mMB ft m e bend ( e b e n d _ 0 u 1 1 m-t) ifAxKX-m $ . 

I ^bend-out I ^ — s i n~ 1 ( (n 1 /n g )Xcos{sin _1 ((n 2 /n 1 )X(2XR out +y 1 )/( 
2XR out -y 1 ))}) + sin- 1 (n air /n g ) •••• (1-15) 

Z ZT*. R out Attfflft-fi<7> =i Tj? $ ct"llN^c7>ffi*#g (= r o+y j/2 ) T'i>§. 
[ 0 0 3 6 ] 

HI 7 IZ is T . I 9 c + 0 r I >7r/2T* ^*Sl 5 1*1 HI tt^T-^Jx 



m~t Z> Z t § ft V* fc* <b . I ^ C + ^ r I < 7T / 2 . t t» >l <D m ft T*3b *) . 3 <P> 
i: (1-3) 5^ t <b . r 0 < n 2 /(n j- n 2 ) X y j . T*£>£<, J: o T . ft fc* ») i& 8& =i 

iX^T-Jf h ii* R mins tep^-t ^tS^ft 1 

[ 0 0 3 7 ] 

Riinnstep =n 2/( n l _n 2)Xy 1 +y 1 /2 = (n 1 +n 2 )/(n 1 -n 2 )X(y 1 /2) < 

1-16) 

W_h =k 9 . ^t'V7^ > ^ fc« *) . AW^S«« ( 0 j n _ rai n - 9 

in-raax) rt^-AHftTftib^il^lcAWLfc^tt, -e ^ feffi^ ft % Eft *J m feE§ 1*1 T 
& * lc^ft£ -t±. iUmn m&i& ( a 0 ut-min~ 0 ou t-ma x > ^ ^ ^ * ft ft T til ft S . 
tc . ^in-miir ^in-max' ^out-min' ^out-max^ )XxK~C J fz.hfL&° 
[ 0 0 3 8 ] 

0 i n-mi n = s ' n_ 1 t (n g /n a j r ) X s i n { — s i n _1 ( (n i/n g ) X cos (sin -1 ( (n 2 /n i ) X (2X R j n + y \ 
)/(2XR in -y 1 ))))+e bend - in }] ••••(1-17) 

# j n-ma x = s ' n 1 t (n g /n a j r ) X s i n {s i n 1 ((n|/n g )Xcos(sin l((n 2 /ni)X(2XRj n +yi)/ 
(2XR in -y 1 ))))+^ bend _ in }] ••••(1-18) 

^ o u t -m i n = s ' 11 1 [(n g /n a j r )Xsin{ — sin 1 ( (n j/n g ) X c o s ( s i n 1 ( (n 2 /n \) X (2XR 0U { + 
y 1 )/(2XR out -y 1 ))))+ 8 bend-out^ ••••(1-19) 

^ ou t -m a x = s ' 11 1 ^ n g/ 

n^j|.)Xsin{sin ^ ((nj/ng)Xcos (sin ^ ( ( n 2/n j ) X ( 2 X R q ^ j- ~h y j 
)/(2XR out -yi))))+ a bend-out^ ••••(1-20) 

[ 0 0 3 9 ] 

JffftJfcfimtT'n'lcfcttSii.ttiS&ttx 0 1 3lc^ti-7=5.\ I8J¥2 ?j l«J <*> IS Jff 
2 iX ft <* : 

n ( r ) = n i X ( 1 - A/2 X r 2 ) ••••(2-1) 

A= (8/y ! 2 )X (n j- n 2 )/n j -■ ■• (2-2) 
[ 0 0 4 0 ] 

I3^<7> =k 7 lciifeg&<7>^ 3 * z . AAUTt!^. ai^J^*ft<^^iS* r t . r 2 . ^-fegT'^il 
^{^rtT<7)7t^^7^f^^ r j^^drj/dz^tane j n * r 2 * = dr 2 /dz=tan^ out i:i-^ i: . 
Atlti, ftjjft1&*>&W.t?]\a\-&m't*< ? h 'i ( r p rj*) > (r 2 , r 2 * ) W lc 
(2-3) s^jb*^ ») 
[ 0 0 4 1 ] 



[» 1 ] 



CO 
CM 



X 



_J 



X 
< 



x 
< 



o 



X 



7] 



X 
< 

C 

X 

< 

X 
G 



[ 0 0 4 2 ] 

(2-3)itlcfev^T . 2X2 <7)ff ^JJM^^fltf ^J^Jf ^. A*J^*fti: C fig 

x ff fll Jl ^ ^ * ^ > x =i > (JOWiCT- £> S Z t h x 
P = 2 X tt/V" A •• •• (2-4) 

[ 0 0 4 3 ] 



in i 4 tc^i- J: -? ic x iifeg&<7>^$ a*p/4 . A70ft*i. mtiytm^ ( fia , 77 ft ) * 

H^**(±yj/2, 0). (0, r 2 * ) Z &tiytmt?>tmt<7)ftm 9 ft 

AO ( y i t$M. —<nt §IE) icffl^-t-So 3^7ftS # NAO ti. (2-3) tUc r 2=0, 

r i = -y i/2, rj*=0, z = P/ 4 = ff/(2X v r A)tftAL, r 2 * ( = t a n 0 NA0 ) 

^ NA0 = tan -1 (n t X/" AX y j/2 ) ••••(2-5) 

t * £ o 

[ 0 0 4 4 ] 

HI 1 5 tcjffftjftjffiffilt ^^t. etui. _h*£<7>ft^^ x> h 4 > ^ v v xft 
i>feg§^. I^P/2^filTftS9 iA( /n (nliO. 5Wi<?)^t) Jf *l ft *) . 

$ ^> lotted fsjic p /2 ^ttatA, efiiT * 0 NA0 / n £t+jif ft ft it **** o n 3 ft 

3 Jf ft&l^ r ^ x. > h My ^ v ? x fti|Mi£g§ tc J: •? 4 > ■ t* -y ? 7. ffl ^ 
^SJS^fifHLfct^T^S. 1 5 . 16, 17, 1 8 ti c </> Jffft*t^fti? 
feg&%ftfST*§ £ nH&ftftll^^- K ^ LTv^i, ftfc. n^O. 5 * <t> j# ti . 
ftfc*i?feB&?l^\£iJ-e L * 7 fzdb. =E >i <n h £ . 

[ 0 0 4 5 ] 

ft M 1 7lilSg<7)itilr7yx>f ^>T='y ^x^i|t^4 ! (lilTx ftip 4 
! i: v> 7 ) <77ft$Ett t ¥=ff lcft$iii<77-&glc At4 L fe^Ux c </> ft ti ft g§ 4 x I*l^ft3t L 
. P/2]t/^7c{igT-- 0 NA0/ n ^t+ffi^fc 2iS^IIM 7*7 ^x> h 4 > f -y 7 xft 
#feB&4 2 (WT. ftip&E&4 2 ^ ^ 7 ) -sAltti 3 t tc ft § „ =fc o T . ft#}feg&4 2 
•^^ Attft ti 9 NA0 /n t ft § . #ftJj6S! r 9 ^x> h 4 > f -y ? xft#^g&<7>J% 3 ti P / 
2 T?i>4^)T?, ft#i&8&4 2 <7>ftttft ti. fti|M&S&4 2 <77 ft $i tc *4 L T - 0 NA0 / n i: ft * 
o 3Si^ftiI^7yx>F Of y ?x)t3f»4 3 (tlT, ^^4 3 tvn) 
ti. 2 fa \zft LT- 0 NA0/ n ^ Itffi v> T v> £ fti|M££g§4 3 ^<?>ft*g 7 <77 Aft ft ti 

0 0 i: ft *) . ft*g 1 7 tifti|&E§4 3 C i: left o U 9 . ftfH 1 7 tiitiC 

s a nmmm r => h ^ > ^ -y ^ ^ft^ftK^^ftji l . isKS@<?)tiir7yx 

> h >f > f -y ^ X7te^^ftTMi7tiiiileMi-£ Aft ft : + 0 NA0 /n 6- «b ti] tt ft : - 0 NA0 / 
n * Tittf 77 rS]^^x.T T * < 3 t IZ ft § o -77 x ft*ft 1 6 ti . ft*! 1 7 <7>^icS 

[ 0 0 4 6 ] 

c 60 yf tiil r 7 ^ > h > • -y 7 7.ftip^g§<y> n A * 5 ftjjfi ti . Km 1 5 t ft 
*S 1 8T*J)5» 

ft*g 1 5 tifti»&g&4 ! $fiiT'§ ^MAAt4ft<7>ft^T*>§„ «k oT. fti»feg&4 1 
•^<t>. ii&g&rt<7> Attft ti 6 NA0 T-*>-So §Iiiy*7yi>- 1 4>f y ^x^^t^^) 
I$l4P/2-?*4^T?, ft*! 1 5<?>ft4iM&2£4 x <t> tti tt ft ti - 0 NA0 t ft § . ftap&£§4 
2 tiftii&S&4 ! tc x4 L — 0 NA0 /n fz tt ffiv^ T § fc*>. ft^ 1 5 <77 . ftiifeg&4 2 
$itc?4i-^ Attft ti. - ( 1 - 1 /n)X 9 NA0 ^ ft£» :^)AW^^)lfeWi: I ( 1 - 1 /n 
) X ^ NA0 I ti 0 NA0 =k »J <|n$ v^fcA. ft*l 1 5 tifti»&g&4 2 rt^feffiT-S £0 fti|&g§ 

4 2 ^IHP/2T'i>^T\ ftipfeg&4 2 ^>fttt t -5 ttft li . ( 1 - 1 /n)X 0 
NA0 £ ft ^> o )yvS @ <7>fti|ftg& 4 3 ti. ftip^g& 4 2 t W L T - 0 Mc /n ^ttffiv^T 
fctfK fti|fe{?&4 3 tc^-t-Sft^ 1 5 <77 Attft ti 9 NA0 ft 0 ^ ftiPftE&4 2 rt<77ft<7>fe 

js^jis ^[B]ctcft-5,o jcot. ftn 1 5 ti . a <77 mmm ^ > ^ -y ^ 7. 

ftii&g&rt Tti Aft ft : 0 NA0 ^^ttttft : - 0 NA0 ^77l»I^^^. fflKi@7)H^7*7 
x > h 4 y ^ v ? x fti|M&2§ F«g T- ti A tt ft : - (l-l/n)Xa NA0 ^^ttttft : ( 1 - 
l/n)X0 NAO ^77rS]^^x.. £iLT*(t-FT-J>5 t o * ») . ftl^l 5?*Lfct 
- H ti. ftil^)fiil7'7yi>F >f > t» -y 7 Xfti|&g&rt T"f5ST§ ^>^A<77 Aft 
ftt^otv^t-FT'*^ -77. ft*S 1 8 ti. ft*l 1 5 <7>^^Sa tftKSI^fti 



. 3 <r> fy nmm r => x x > h >f > t» «y ? 7. ^if vj£g§<?> N A ti . 5 <?> Aft ft J; ^ ttS 

m n t . 8 <?) Att ft J; m ft ^ m ^ n \z & ^ x £ ft . 

[ 0 0 4 7 ] 

^-CT'iXlC. 3c7>NA^?l<y)^o jffftH^ t 3 ^ L T r 7 x* x > h > 

7 *5fc#jfcj&<7>Sc£ g^tk J:t5 t . kSB^ili 77 xx> h ^ >^-y ^ 
^feg&^7t$[titt . lUB^fticxlL. ft 6ft 0 bend fit+ft ^ o 3 i: tc 

& -5 o 

0 b e n d= — (k- 1 )X 0 NA0 /n •• •• (2-6) 

kt@^)iii 77 x* x> *?t#%imft<7>iiiwmN A-&\kdb&n e NA0 (k 

0 bend - 0 NAO ^ ^NAo(k)< 0 bend + (i - i /n)xa NA0 •• •• (2-7) 

[ 0 0 4 8 ] 

-0 NAO /nX(k + n- l)<0 NAO (k)<-0 NAO /nX(k-n) •••• (2-8) 
(2-6). (2-7). (2-8) ^tc J: o T It $ ft* ft ^ * lc SMS k fctfK BtfCft & ft S 

S#t t^oTv^i) 1 ^ 0 1 5 <7>Jf ftUffim^E t 3 ^ li . Hl^<7> ~7 a ji u \H iztffe-f £ ft ;b* *) 

^McHteLT^. tT'i^N A«ffc-t±-f . N A iift^^S t . (2-1) jSTHSft-SfSIf 

[ 0 0 4 9 ] 

JcoT. (2-7)^*^ 0 b e n d . SI ft ft # fft # < . ilicft £<fi t LTlo T «k v>. 0 b 
^bend-^NAO^ ^NAl^^bend+d - l/n)X0 NAO - - ■ (2-9) 

Ell 5«tf 4 -f^AtflCJI^^3ftfc*n-x ^& H <?> ttl tt §15 IC 0 1 6 tC -f «k 7 [C . 

0 2, 04, 05 -?<7>8SB 2 X «S^)^ IS If * n r TKft 0 bend <7> 7' Xu ( P SB) 
[ 0 0 5 0 ] 

: n a j r ) t co %LM\z z.^Jim^ MM~? Z> £ . ^ft^ft)X^(2-10). ( 2 - 1 1 ) i: & -5 . 
n jX s i n 0 fj A o= n gX s i n 0 ng i ••••(2-10) 
n g Xsin(0 bend +0 ngl ) = n air Xsin0 outl •••• (2-11) 
(2-10). (2-1 1) it £ 9 . 0 outl l±iX^-?-£;*.<bft5. 
[ 0 0 5 1 ] 

0 outl =sin_1 tn g /n a j r Xsin{0 bend+ sin_1 (ni/n g Xsin0^ A o)}] •• ■• (2-12) 

mn^m^f^^tm 1 5 icov^ft^ t . uiT^H^^iti. 

n }X s i n { ( 1 — l/n)X0N A o} = n g Xsin0 ng2 ■• •• (2-13) 

n g Xsin(0 bend -0 ng2 ) = n air Xsin0 out2 •• •■ (2-14) 
(2-13) . (2-14) 5$ «fc 9 

0 out 2 =s in _1 [n g /n a j r Xsin{0 bend — sin _1 (ni/n g Xsin((l— l/n)X0^j A o))}] 
•• (2-15) 

(2-12). (2-1 5) it J: *) . ai3fffltf>NAl±x iX^<?) 0 NAou t k: «k o T Stt * * . 
[ 0 0 5 2 ] 

_ 6 o u 1 2 — ^ NA o u t — — e outl ••••(2-16) 

A ft M <^> N A . (2-12). (2-15) it<7) 0 bend = 0 ° t L . (2-1 2) st<^ 0 ou t j % 0 j n { iz 

^x.. (2-15)^<?) 0 out2 * 0 i n 2^^^-* ^ - iX^ — ^ - 
0j n l=sin _1 ( n j/n a j r X s i n 0 [») A o ) ••••(2-17) 
0 in2 = -sin- 1 {n 1 /n air Xsin((l-l/n)X 0 NA0 ) > " " (2-18) 
(2-12). (2-15)^J;^. A!tt4!^ N A It . "Ax^co 0 NAi n tc =k o T * * . 



[ 0 0 5 3 ] 

0 i n 2 = ^ N A i n — 0 ml " " (2-19) 

mi 5 t t* >i X It . Tfe A ft 7] ft S 3b* 0 1 <^ T 7° n x 7 ^ 3 > ■ t» ^ 7. 7° u >f x 7. 
t A h]|(C ^ o T v> |> )!) s s (2-12), (2-15) , ( 2- 1 6 ) j$ lc 4? X ft g 0 ^ >^ £ ^ <z> o u t % i n lc 
i: At/fJJ^ft It a* 13 1 <?>:x x-^A ^7 WT^ = jt)t) s ^itl., 

^ inl ==s ' n ~ 1 ^ n g/ n air Xs ' n ^bend+ nn_1 ( n l/ n g > ^ s ' n 0NAO)^ "" (2 — 1 2 A ) 
#j n 2=sin" 1 [n g /n a j r Xsin{#| )en( | — sin _1 (ni/n g Xsin((l — l/i)X0^j))l] 
(2-15A) 

^ i n 2 — ^ N A i n — 0 ml " " C2-16A) 

mmrniz m lt it. (2-17), 1 2 — 1 s> , (2-i9)^«k *> . Hi^yXTAic^^ttwr^^ 

[ 0 0 5 4 ] 

^ outl = — sin -1 ( n j/n a j r X s i n 0 ^0 ) ---- (2 — 17A) 

9 out 9=sin" 1 {n 1 /n air Xsin((l-l/n)X 9 NA0 )} ■• •■ (2-1 8 A) 

#outl^NAout^out2 •••• (2-1 9 A) 

(2-19A)*Ui. ^ ? ->^ifi^|Si iT-ftifT L * 1 t . _LT#x4» 

tcftmfflN A t tz%> c tizMM-fZo f:T\ iXfc. iii Itf fill ? ± T £ N A^f&31£ i± 

[ 0 0 5 5 ] 

Ell 7 tt. ttlttIIJfi^:<7)^ca»feg& ( ftH^ r 7 ^ x> h >f > -7= «y 7 Xrciifeg&) 4 L 
ftT"S^. @T 0 ou 1 3 = 9 ou t 4 t & -5 t § <7> ^ ax i s***^ * ^l^ft JtT#> § 

o 

0 out 3 * 1 8 lc o v*T^i?feB&£iJlttffi tPS i: ^^fflT'^jAi-^, (2-2 0) 5$ i? «k V 

PgPii^MJB t^5?lTlSit5 (2-21)^«k *) . (2-2 2)^i: 
[ 0 0 5 6 ] 

n J X s i n 9 = n g X s i n 0 n g 3 ••••(2-20) 
n gXsin(a_n g 3- a axis ) = n ai rXsina out 3 " " (2-21) 
9 ou j3=sin _1 tn g /n a j r Xsin{sin _1 (n^/ngXs in ^ NAO^ — $ axis^ " " (2-22) 
9 o u 1 4 . ytm 1 5 \z o v*T}fci?feB&iiJltfffl t P g^t <?>^ffiT-^jAi-^ (2-2 3) stfe «k V 
Pg^^MJB t cD^LmX'J&AL-f & (2-2 4) 5$ J: ») . (2-2 5) ^ i: & £ , 
[ 0 0 5 7 ] 

n iXsin{(l — l/n)X ^ NA0^ = rigXsin^ ng 4 ■• -• (2-23) 
n g Xsin(# ng4 +# ax i s ) = n air Xsin# out 4 •••• (2-24) 
9 out4 =sin_1 tn g /n a j r Xsin{sin _1 (n j/n g X s i n ( ( 1 — 1/n) X 9 NA0^ + # axis^ 
•• (2-25) 

iot, (2-22) (2-25) ^ =fc 9 . ^: 36 £ 8 a x j s & . iX^ T x. «b ti £ . 
[ 0 0 5 8 ] 

0 axis =1// 2X [sin -1 (n j/n g X s i n # NAO) — sin" 1 (n ^/n g X s i n ( ( 1 — 1/n) X 9 Nyy) ) ] 
•• •• (2-26) 

(2-2 6) ^<?>/£xY TT^ttittMN A^^36Sft a. (2 — 26) iS* (2-22) a* * It (2-25) sUc 
ft At S 3 lc «fc *J . }X^T'#'b*l^c ^36£ft^ 0 'out3= # out4^£ k - 

9 out3~ # out4 =sin_1 [n g /n a j r Xsin{l/2Xsin _1 (n \/n g X s i n ( ( 1 — 1/n) X 0^0^ + 
1/2X s 1 n _1 ( ni /n g Xsina NA0 )f] ' ••••(2-27) 

iot, JiTWj&aJttMN A^tedhzn It. (2-27) ^ «fc *) iX^ i: >5r So 

[ 0 0 5 9 ] 

t t 

_ ^ out3— ^ NAo u t = ^ out3 •• •• (2-23) 

>i X- it . mmm ? => v ^> h <\ > f- -y 7 ^.^4? 4 j, 4 2 - 4 3 . • - • • $ p / 2 



s 4 3 . • • • • <?> ^ $ U «k v j? $ 4> * T <*> Wffl * ft & R ( TO 0 «k *> . R = r 0 + 
y j/2) fcti. |Bj EHc T . Tift 6 who/ (2Xn) <7y0,ft=nmizmn-? & t . YKxtfrfS. 

AL~t & o 

[ 0 0 6 0 ] 

tan(0 NA0 /(2X n))= (P/4)/(r 0 + y i/2) ■• •• (2-2 9) 

(2-2 9) ^ J: 0 ft^^SR liiX 5* <b *IS . 

R = r 0 + y j/2= (P/4)/tan ( 0 NA0 /(2X n ) ) •• •• (2-3 0) 

^ ^ NAO k p J>f*l£ftJt (ft* !t )ilp) ^^ft5n (0. 5JJli^») fci* 

ib&t, (2-30)^lc «k *) tt^^gt'aSt^, I^ft*fiR mu tt, n=0. 5 
T-^^ (2-30) iUc n = 0 . b&ftALfz^t. (2-4) , (2-5) 5* t h . 
R m in= *r/(n jX AX y j) •• •• (2-31) 

X'H-jLhinz>„ z<7)M£riz$tnmj£M : E^^<7)m^frm.±t ft&, -n. t¥ *b ft # aj as s 

<jo Ife bh it WiM-f £ fc*. IB] i; j? $ t IS Jff 4* y> 4R % * "t £ vf ^> fc> tc Eft fc* o r y is x > h > 

R ' min = 2/(AX y !) •■ ■• (2-32) 
TJfx^ti^o (2-31) , (2-32)5* «k 9 . R 'mii, (JSIfcfBfSfflyO i: R rai n ( jffiMflMfl ^ ) t <^ 
^^77- 7 ?li7r/(2Xni)"?*>»K 3 ft \z - f& fft ft Tfeip &E§<7> n T ft ic jfi u n j = 1 . 
5 5 tftAt^^ 3 comm y t * 9 <D\$. It 1 . 0 1 3 4 T- £> * . ioT, IffStltt 

lc H u jffi ftlT *» § t v^x. § o 
[ 0 0 6 1 ] 

i: 3 7t<7> Attft It y -1 >i Affi<7>^iffck: ft L — 9 0 0 —9 0° <r>ffi.ffl ft lc *> § ^ «b 

. (2-16A) i^lcfcv^T . e in2 ^-9 0° . 0,„i<9 0" d <7>fa|#9 (2-1 2A) , (2- 

15A)^h*^s Atffflftffi^llffiS ft S 6 bend-in^*^^ AttffiftffiT-^ IB 
R in . IB ft g&T*<7>€tSft JS 0 NAO fc * ^TtfetS^ -y P £ ffl v^T . ttfw Jc 7 left 3 ft 

[ 0 0 6 2 ] 

^ bend-in-min — ^ bend-in — ^ bend-in-max (2 — 33) 

0 bend— in — min = s in - 1 {n^/n g X s i n C ^ NAO - 2X t an" 1 (P/ (4 X R j n ) ) ) } — sin" 1 (n a j r /n g ) 
•• •• (2-34) 

0 bend-in -m a x = — sin" 1 (ni/n g Xsin#NAO) + s ' 1 T 1 (n a j r /n g ) •• ■• (2-35) 
* . >fe <t> tt5 tt ft t y i >i u M <r> H tc jht L - 9 0 ° ~ 9 0 ° <^IBHF*aic*>*^^. (2 
-16)5tlcfcv^T . 0 OU|2 >-9O" . 0 out i<9 0' T*>»). 3<7)ft!|JK t (2-12) , (2-15) 
ithib^. Atffflftffi^Uffig ft S 0 bend-out^*^ tt ^ A t=T ffl ft T«co IS R ou 

[ 0 0 6 3 ] 

— ^ b e n d-o u t-m i n— ^ b e n d-ou t — — ^ b e n d-o u t — m a x ••••(2-36) 
e bend-ou t-min =sin " 1 (n [/n g X s i n (6 NA0 -2Xtan" 1 (P/ (4X R ou t ) ) ) } - sin" 1 (n a ir /n g 
) •• •• (2-37) 

e bend-ou t-niax = _sin_1 (ni/n g Xsin0 NA0 ) + s i n~ 1 (n air /n g ) - - - - (2-38) 

7 >f ^ ^rt<50jg<7)ft^^^a. (2-32) ^<^fftib*T FI i: ft S . 
[ 0 0 6 4 ] 

W_h=k'9. r7yi>F4>f^Xi^|^^ittT'U, Attft S^ti ( 0 in-min 
^^in-raax) ^ - Aft ft T? ft fc* ») Aft L fc* l± . ^ ^> -fetS^ l»I * ft 0 4?ftgS 

rtT'^ * lc^ft£ Hi. tcttft S^Iial ( 6 out-min^ 0 0 ut-max> ^ ^ ~ * ft T [14 tt"t S . 
>_ v_ tc . # in-min* ^in-max' ^out-min* ^ o u t-m a x ^ - ^^^'^^^^ 

^ i n-mi n = s ' 11 ~ tn g /n a j r X s i n { — s i n" 1 (n i/n g X s i n ( 6 ^ A o — 2X t an" 1 (P/ (4 X R j n ) ) ) ) 
+ 0 bend _ in }] (2-3 9) 

^ i n-ma x= s 1 n [n g/ n a i r x s ' n ^ b e n d- i n + s ' 11 1 (n i/n g X s i n 0 NA0 ) } ••••(2-40) 



$out-min =sin 1 [n g /n a j r Xsin{ — sin 1 (n i/n g X s i n ( 9 nao - 2X 1 an 1 (P/(4XR out ))) 
)+ ^ bend-out>] •-••(2-41) 

^ ou t-ma x= s ' n 1 tng/n air Xsin{^ bend _ out H-sin 1 (n \/n g X s i n 9 NA0 ) 1 ••••(2-42 

) 

.Lie El 1 3 — 1 8 co =e ji T*\$ . if K JI <?"> ^ 3 L uJt^-^Jgl^ LTv^. 3 com 
icttbo^lf^C t^T§, ^<^ig^s 11 ttttBf ft tt 7? ft ^ JI r i: lc^ft£ •£ £ 3 t T 
[ 0 0 6 5 ] 

JSJ¥£ ^^icm^l6^^^m-t-5JSJf*^^^*-t -5ffl<7)^i?ft8ltt. 
> h >f > t* -y 7 x^l<7> j; 7 #Wt%imM<7>m9r&fttB'& t o t ^W^JC . fix liEl 1 9 tc 
^■t «k 7 #«§Sff^<7>JS}Jf *7>*tf^: t o t *>^. \zWU L 7 -5 v^-fti^AW 

7t^JSft§incgy>TfeJ8£i±7£^^T-&£lil_h, r 7 ^ x> h >f > -r* >y 7 xl i: U^co 

[ 0 0 6 6 ] 

3 3T*x-r- >y 7M > ^ -y 7 ^1, JS4?2 7^[^lcm7 , c^^^f63ti-^J13ff*^ffi^*i-§ 

§ ft S fc* 0 . 0 1 d e 8 . / m m * St t «g ^ fr\z ^ ft L T u £ if lc *> v> T t Is] ti <o t£ £tS ft 7? 
fa ^ * » 5 3 i: ^qTIIt § » 7 7M > 7* -y 7 7. ^ tc is u T JS ffl § ft J$ 6* 0 . 
0 1 de g . / m m W _h t MWL \z ^ it L Jt ^ Jc o u T ti mj&co t is *) ^t^4>t-v 7 * 

s^ajtt^isjfejaa&iR^ >r ^ a t & »j . ufc. Jii?^ 7^iojicm7tft6^^^mi--g,jaff $ 

«^*i-£^tcfc^TJSffi£ftJ$;b*0 . 0 1 deg./V mlil± t M^miz^ltL tzMtrlz i 
\->Tl$fcj£co r^f >y 7' -i y -y 7 t, ?g t Jf J? £ 7a ft tc m>fe 86 7j % § JSJJf *#*fJ£ 

ij-tzmt frmtrLtzwm J £*i-£7tftitf77 ft^iMic^ ^^us. 

[ 0 0 6 7 ] 

02lc$txf .yy^yry ^Al, m 4 Jc^i-JB J? $ 7? ft tell t£ ill 7^ IE 31 i - 

zmft^frft^ii-? t tic. ifiiP^^^Ji^jittLTi^^y k 9 a ^ m**&'}? 

MUX v^T t -hie t iBltilC^ 7 C i: ^T'§ ti l z commit &mjjfa^m%]^t)^^ 
&T-f&ijcot%£.ibii&o 

£fz. ytmm^ fa^my UAKILT, A^-y 7M>ry 7 7. ^ <y> >fe $ feg§ T U ^ i: 

tv A t * * ^ (05) L < li W M a*a*^ L fc#3t*> **3»B& t u >f <y> Jf tc 

ov^x<y> Attft j^^tai t tamn m^i&it. ^ti^ticomiz^^xmiaLrz^co^m^^t) 

it Z\ t IC J: Mtt^Zh^T'fl). 

( yt^x > yy^NA^fy r ) 

a ji u (JilTx *%Bfj7 ^ iAhvn) t i> y > t ^ N A 7 >v f > y*lc ov^TlftBJ) 

t«. 

[ 0 0 6 8 ] 

x ^ - > |g □ ft a? 9 s& s 7. 7 'j - >fi/Mn ft J5 0 s _ min t ^ 7 - > □ ft J^ 

^ S-max^ffi V ^ T - a s= ^ S-max — ^ S-min- ^>£fs£il-g>o t^x>y><?)NA t^)7y 
^ > 7^ fc o T 7' n i> i 7 ? TttiittT^ ft^Wimmco^fi} tc^^i" S /ia6tctt. 0 s t±. 0 

2) , (0-3) j% =k 9 . HT^J: 7Jc^^tl-5)o 
[ 0 0 6 9 ] 

0 s >tan" 1 {(l 2 +d/2)/b}-tan" 1 {(l 2 -(l/2)/b} ■■ •• (0-4) 

C 3T\ ^-^^it^-^v -y ^> /Lfe^JIgtKSti. iiee s _ min te J: S -max tt ^ 
*i f ti * % y a 'i uco A ft ft J^«ii<7)TFI 0 in - min fc J; V_hFi 0 i n-ma x lc * L c n 



hit. v A > =j>v ? *.M<r>Mn (1-17) - (l-H)^T--^i hfl. 77yl>h^ 

-v ?xM<7>j§£-(2 -3 9). ( 2 - 4 0 ) itT-Jfi «b ftS . 
[ 0 0 7 0 ] 

mft mfr^^ii-? z> mnft&fov&T v a t zm&n. ±.me s- m ax h ^tw^^ 

Alt ft Jg$BfiS*>±K<?> 7 *>'h 3 v^ft^J^ffl L . — ft. ft!5 0 s-min b Lx ltnM<r>Tm<^ 
ft J^SR T PI. _h^^ 0 STEP i n-mi n - # STEP i n-ma x b L - M m £ fjfalzmicmtl* ¥£M 

-t ^mffm^^^^-t ^m^ytm^m^ Amnm^i^^rm. ±.m* e gradi n-mi e gr 

AD i n-ma x * b - W.x^'&ffi&'t & & lc & ff f & tf> fc*5I £ Lu. 
[ 0 0 7 1 ] 

Mi n { # STEP i n-ma x ' # GRAD i n-m a x } _ Ma x { d STEP i n-mi n • 9 GRAD i n-m i n } ^ 1 a n " 1 { ( 1 2 + d 
/2)/b}-tan-M(l 2 -d/2)/b} •• •• (0-5) 

;:T\ Max{a.b}liahb<507^A§v^^^Ls M i n { a » b} It a t b <r> 7 *>/Jn £ v^ft^Hi" 

o 

^i?y3> -f A^L >f [cftv^T t ffl PtNAT'tfx> ^ > ^ ^ ftfj L fzltO'Jrlt < 
i: t 5 0 %lil±3b* 0 rain ~ e mi <7>ffiMfrh * ? ] ) — y lz AtT L &l+ftli£ ^ 

t 2 ftM^^S^sr^^^E ; v-ftsvwit =fv-^«b*SiS^^tC7t^Bja#t L. Bit 

[ 0 0 7 2 ] 

9 ~r ? ') a -f ;u s . tr — ^ » & tr it ^ of fi£ * * * HWlttst ; v - * li * ] ) =f 
v - T- #> * o Z ft h it <ry W. R S ^ ^ * S _h ic W ft f -5 ^ * li -b ^ + tc It A L d 

vttL. 9t * m m l «: *b ^ « iz m it $ * * . 

Mtti-&7fc li^E ; v-ftsv^iit'J ^v-%^ft sfflfiK^^dfb^ its <?> t? *> ft ii 
if <?> <k 7 * v^^T- 1 «k < . fJ x. li hj uyt m is «k V ^ ck < ffl <b ft § . 

[ 0 0 7 3 ] 

v^jg^-ii-e^Mtt^fr^iis-r* c t tc & *) . ^^Lfc>- - h tk<r>mtm\z?tm<nmk 

c (T> Jc 7 lc L T ft «b ft -J 1 n u It s Xf^^f'y ^ x M<JO i: IB i¥ 5 ~h l«) 

[ 0 0 7 4 ] 

c (T> -7 1 >i u -%^m : EM \z mm l t m h & < l, ^ii &g ic ft * ^ ^. s z t t- . ft l t 

it. v^&S ^cdx-Sj «k v^o 
[H«6«l 1 ] 
[ 0 0 7 5 ] 

^SteflJ 1 Tli. 13 2 0 ( a ) tc^i" =k 7 Ic. JSJf ^<^>fflS * -5 IS 9 i t Jg 9 2 ^ ft 
9At02O (b) t^fJ:7lCffilfTgeit^;tT\ * ^ HH IZ ffl V^S * ft ?J l«I 



^^I^HT^^Jxtt^K C 020 (b) lc^i-J;7lc. fflW tzit^y A >i 

ufr 9 A^mmitmnm i . 6 commm^ 1 2xmrzLrz. i«#iii'j^i-?^4c 

(l-16)^^R rainste pfcJ;^(2-32)^^R' lll i n ^v^i 1 ni:tb^T^ + ^^§< L 

o 

[ 0 0 7 6 ] 

C J: 7 IZ L T HfTil L tzlc^y 1 >v u £r 9 A\Z . % co — J^fflffl h ItU 1 1 % ffl 
v^Tt^ (A^Tfe lli) ^Alt^ -frS^Kftfcffvv Z^Tt^fMffilM^ib tiittTt 1 1 2 fc 

lx tum-t & z f&mmLrzo mm^ti 1 2 ^^Jta Att^ 1 1 i nytmm t t&mwx 
immm 2 ] 

[ 0 0 7 7 ] 

y ^u + I|7 * >v u) -&mm-f ZMn tftlJ fa ^£i%y 4 n u t Jt¥ x. y is > t <r> 

H^<7)^ XfA^);7-Ml, M3 titmm 5 7-M2t^LTgH Lfc^t^^Hia 6 
co J: 7 lc * 5 . 
[ 0 0 7 8 ] 

H <?> x * t A X It m 1 2 tc ^ -t <k 7 k: x Ttlix? 1 0<7)«T'$7-M1 , M 2 

4? Jc 5 ^ -M 2 lc J: 9 3 0^^^^^. . 7t^^> y>2 0 iii *J ?t it. SO 5 => - 

M 1 X ffi iz ft W h fi £ . m. ¥%<r> is x -r- A <?> # ( 5 => - M 3 i: * * - > 1 O^ffif^Sg 
» ) * 2 0 c m . a ? 'J - > • l 0 <r> M £ * 1 m . U > X 5 7 - M 1 <^ 4^ 'fr W Pi * 4 0 
cmttU, 13 6 ^MMt^&T it . b = 20cmX3 + 40cm=lm. S 2 =lm 
X&Zo D M D =f- v y fc> *b £ 5 mi$L$k^ * ti 2 1 <7>Wt-& 2 ( = 0 6 S ]_ ) * 2 . 5 c 
mtt^i:, ^$S 2 /S ^lm/2. 5 c m = 4 0 = b / a = 1 m/ a =k 9 . a = 2 . 5 
cmXlb*). l/a+l/b=l/f J: 1 ), U > XcoMMWM i = 2 . 4 4 c mT* £> 5 o U 
> X p g d li 2 . 4 cmtLfc, 1 } =3 0 cmttSL 1 2 =1 i+S 2 =130c 
mT'i.5. 
[ 0 0 7 9 ] 

3 tiT-Tfe^^^ > - 7 fc^L^f, (0-2) it. (0-3) ^ «k 9 . 13 6 <r> Q l x # () 
tt. 9 i= 5 2. 474° . 9 0 = 1 6 . 0 6 6° i: & 5 . lt^?k<7> yXfA^)^NA 
^ftft^^e 0 p t^IHtt, 0 0 ^-t ^ 1 WTT*>S. 3 (?>IBH t ft ft ^ [«] -7 >r 

^f'^^f'y ^x^^7tttitt^fS]^^7 -f ^A<?>A^ftJSiEHl±x ( 1 - 1 2 ) it =fc *) . 
9 lo4 lU9 i n5 WTT-*5^b, NAv-yf > # in 4=#0= 16 - 06 

6'x0i n 5=0i=52.474*T?*>S. 
[ 0 0 8 0 ] 

YKlz. 0 bend (0 bend-in lc ^^) ^^It^o ^bend a ^ ( 1 ^ ^ _ ^ i n 4 * + ^ i n 4 fc 

#bend =1 / 2 ><[siirl (n a j r /n g Xsin^j n 4) + sin _1 (n a j r /n g Xsin0 j n 5^ *' U~2 1) 
z^y^^m^^X, a j n 4 . 0 j n 5^ ±ie§M ^ L . n g =l. 5. n air =l. 0 t L T 14 

It § . 6 bend = 2 1 • 2 7 5 ° k * * • 
[ 0 0 8 1 ] 

sin [cos _1 {ng/n|Xsin(sin _1 (n a j r /n g Xsin0 j n 5) — ^ bend^~ n 2' / ' n l'* ( 1 + y i/r 0) " 
•• (1-1 IB) 

0 i n 5 - ^ bend- n air- n l- n 2- ^ 1 (^ili£i2§< 7 > "H = IB <?> i? 5 ) <^> ft * AfiX r 

jttIL, R = r 0 + y \/ 2 J: 0 . ffi^^S^^^^o 0 in 5. ^ bend- n g- n air^-t 



IS ft t L . n i = 1 . 55. n 2 = 1 • 5 1. yj=4 /unt LTr^^ftlii:, r j = 
40 1. 6 1 7Mmi:!5:5. ioT, R=r t +yi/2 = 4 0 3. 6 1 7 M 

m t 4 5 . 

[ 0 0 8 2 ] 

* fc. 7 ^ ji u<7>n £ t f li, 9| eil ^ffli^J:02 1 =k 9 ( r 0 + y i ) X s i n 6 b e n d T*£> 
3 <?) T* . t f = (ro+yi)Xsin^ bend =l 4 7. 2 m m T *> 5 . 

tiJ^jffl^NAtt. (l-5)jtT*t5^T\ j$\Z AlT* m#>rz r 0 t ^^ftH^^° 

7>-?^f\AtU, ^ o u 1 2 = 1 6 - 084" ^&£o J; o T ( 1 -6 ) ^ J; 9 . £iJ ^ flj N 
A^v£#>£ft<7>SBBli.-16. 084° <# NAstep <+16. 084° t ta S . 

[n«s#o 3 ] 

[ 0 0 8 3 ] 

#UMJ 3 T- x HSfefl 2 i: Is] C W^. ] ) ~r y° o x* x y x a > f -f X7'L >f >- * a lc l&Bfl 

m 2 mm<7>mnizwM-t & * * -> ( r ^ x ^> h > ^ v ? ^m^ytttim^fa^my 

t£^<7>x ^TA^{fJ^NA%^A4ft ^ 0 p t ^i^Hli. HJteffll 2 t m C 6 o ( = 1 
6. 06 6° ) i (=52. 4 74° ) WTTfci. C^fEBiiTfetEttTjfr^m^ 

^ ^ A A 71 ft Jg SB H gC -t ti li N A v >v * > r fc*^ ja^ -5 . 
[ 0 0 8 4 ] 

77 x^> h aish*v ? ^m&yycttimTifa^my i >i atjm mmmit, (2-1 6 a) ^ 

iD, 0 j n 2 -t 0 j n 1 Jit T T? ifc -5 ^ «b . NAv -v > Vi&iL^k f¥ It . 6 j n 2 = 0 0 = 1 6 
.0 6 6", e,„i=a != 5 2. 4 7 4' T'fcS. 

tfac e bend (e i )end - in lcKii)^|+S:-t§o #bend li ^ ( 2 - 1 2 A) it ^ f£ ff2 LT^^iXit 
T tf S 5 tl £ o 
[ 0 0 8 5 ] 

#bend =s ' n_ ^ (n a j r /n g Xsin#j n i) — sin~l (nj/ngXsinO NAO^ *' C2-12B) 

0 NAO tt (2_5 ) ^ : # N A 0 = tan_1 (n l x ^~ AX y l/2 ) T-tfS $ tl. (2-5)it4"^A 
(2-2) jX: : A = (8/y i 2 )X (n { - n 2 )/n jTtfS^ *i £ 0 

(2-2)5tlCy 1 =4 ( um. nj= 1 . 55. n 2 = 1 • 5 ltf^AtiL A=l. 29 0 
XI 0 10 t & MA fife «k ^Stfiey [. n ifll* (2-5)jttf1At§ t . 9 NA 0 = 19.3 
9 7° t t£ £ o f :T' .M^^ofl. SO ffl # j n j . n jlfc J; ^n g = 1 . 5. n nr =l. 
0 (2-12B) ittcf^A L . # b end =11 - 8 4 8° ^St5„ 
[ 0 0 8 6 ] 

it. = 6^ MAO^t^ NAO — sin -1 {n g /n|Xsin{0 bend — sin -1 (n a j r /n g XsinO j n 2^ ^ " " ^ 2_1 
5B) 

(2-15B)itlc. i^*co^7 >- 9WfE^<7>S0IB#m*nAL. 11= 1 . 0 6 4 6 to* ft 
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